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A study of the rapid glucose tolerance test is found in a review by Tunbridge and Allibone (1) . The present study was undertaken to test the validity of the concept that the rapid intravenous glucose tolerance test might properly and readily be interpreted by following the rate of disappearance of glucose from the blood. It was our hope also to evolve a simple test for routine use. The uniformity of the single injection method was studied as a means of separating the normal from the known mild diabetic patient.
MATERIAL AND METHODS
Twenty-five grams of glucose as a 30 per cent solution in distilled water were administered intravenously within four minutes. A fasting blood specimen was obtained, and then at four minutes following the glucose administration and subsequently every eight minutes for 72 minutes. Blood was obtained from an ear lobe that was kept moist with a heparin sponge. Determination of blood glucose was done by the Horvath and Knehr modification (2) of the Folin-Malmros micromethod (3) .
The control group consisted of 70 healthy men ranging in age from 25 to 50 years with no family history of diabetes mellitus. The test was repeated with 25 grams of glucose at intervals of from one to three months in 20 subjects, and with 35 grams of glucose in 13 who had been on an adequate carbohydrate intake. The abnormal group consisted of 26 patients with known mild diabetes mellitus controlled by diet alone ( and who had been on an adequate carbohydrate after injection as that value at time zero (Figure intake (Table II) . A comparison of the 25 grams 1). This is best represented by an equation of a to the 35 grams test showed different mgm. per monomolecular reaction: cent glucose excess values at determined times in 13 normal men who had been on an adequate car-C(t) = C(o) e-} (1) bohydrate intake (Table IV) . In 39 patients where with diabetes mellitus (26 were mild and 13 were C(t) = the glucose excess in mgm. per 100 cc.
severe diabetics) the 25 grams glucose tolerance at any time, t, test gave higher mgm. per cent glucose excess C(o) = the glucose excess in mgm. per 100 cc.
values (Table V) .
at time ero,
The rate of disappearance of glucose was found at time zero, to be apparently proportional to the concentration and if the glucose excess in mgm. per 100 cc. is plotted k = the disappearance rate of glucose from against time using the four minute glucose value the blood. tionship (eq. [1] ). By fermentation we found is graphically illustrated by plotting glucose exthat the non-glucose reducing substances during cess on the ordinate of semilogarithmic paper the rapid glucose tolerance test remained relatively against time on the abscissa (Figure 2 ), where constant (the greatest difference being 5 mgm. k is the number of multiples of 2.30 minutes corper cent) in seven normal individuals and six pa-responding to each power of 10 through which the tients with diabetes mellitus. It should be em-glucose excess changes. An analytical and graphiphasized that any errors inherent in the method, cal sample is given in Table III . technical or personal, may, at times, be magnified so as not to give a good fit on plotting loge (mgm. a. i m per cent glucose excess) against time. From this
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of glucose intravenously was found to range from (Table IV) . It was found that the disappearance to three months later on 20 normal subjects who rate was unaltered by the larger dosage, i.e., it was had a dietary intake of at least 150 grams of car-constant for the individual tested. Figure 3 ilbohydrate daily. The disappearance rate of glu-lustrates the observed data of the two dosage tests cose (k) was constant for each subject (Table II) , in subject W. B. plotted on semilogarithmic graph i.e., the disappearance rate was reproducible. (6) (1930) found that the rate of disappearance of foreign sugars injected into the blood stream obeyed a monomolecular reaction velocity equation. An excellent detailed treatment for determining the intravenous glucose tolerance equation was shown by Greville (7) .
The fate of the intravenously administered glucose has not been definitely determined. Loss of glucose in the urine is not an important factor since only a small amount was found in the patients tested (0.2 to 2 grams). The disappearance of glucose from the blood merely by diffusion into the tissues is unlikely because: (1) the disappearance rate of glucose from the blood in mild diabetics and in normal individuals with a similar fasting blood sugar level showed a distinct difference, and (2) the disappearance rate did not vary with the dose of glucose. It may be suggested that changes in blood volume resulting from the injected glucose may produce an apparent loss from the blood stream. However, Pijoan and Gibson (8) using the Evans blue dye method found that there was no significant change in blood volume after the injection of 25 grams of glucose in 55 cc. of water.
The ferricyanide reaction as a method of determining blood glucose was introduced by Hagedorn and Jensen (9, 10) . For routine purposes the disadvantage of this procedure was that it measured all reducing substances in the blood in addition to glucose. Measurement of the mgm. per cent glucose excess in blood, determined by the difference in reducing power before and after the injection of glucose, avoids consideration of the non-glucose-reducing substances and thus, for this purpose, the ferricyanide procedure becomes the method of choice.
The variation in the disappearance rate of glucose in normal individuals could not be correlated with the height, weight (i.e., non-obese patients), age or dose administered. It was apparent that the disappearance rate was reproducible for the individual regardless of dose. An apparent oscillation of the plotted curves was noted with the 35 grams injection. By the rapid glucose tolerance test, one can obtain an index of the disappearance rate of glucose from the blood. With values of glucose excess below 30 mgm. per 1O0 cc. the plotted curve tends to become distorted.
The above interpretation has some advantages in that (1) the disappearance rate of glucose in normals is constant, reproducible, and independent of dosage for each individual, (2) there is a marked separation of the normal from known borderline diabetes mellitus, (3) a precise manner of interpreting glucose tolerance curves is possible, (4) a rapid glucose tolerance test may be completed within 60 minutes, and (5) the disappearance rate of glucose from the blood appears to fit best a simple expression (eq. [1] ). SUMMARY A study has been made of the rapid intravenous glucose tolerance test by following the disappearance rate of glucose. It was found that the rate of removal in the normal individual maintained on an adequate carbohydrate diet remained constant on repeated tests and was independent of the dose administered for each subject.
By determining the removal rate, a sharp sepa.-ration was found between the patients with known mild diabetes (26), severe diabetes (13), and the group of normal controls (70). A decreased rate of removal has been observed in other conditions, including obesity unrelated to a family history of diabetes, inflammatory disease, uremia, weight loss due to diet, and decompensated portal cirrhosis.
